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This invention relates to the apparatus ued 
water closets to control automatically the fllling 
of the tank. Such apparatus 
ferred to as a "ball cock." 
While devices of this character bave been in 
use for many years, they still are the subject 
of much criticism. Among the complaints more 
commonly heard may be mentioned the fac that 
they are unduly complicated and, consecluently, 
are necessarily expensive; are unreliable in 
eration; and are liable to cause trouble when 
used in places where wide variations of pres- 
sure in the water supply system occur. If the 
pressure is high, if s common to bave leak- 
age occur around the valve which controls the 
admission of water to the tank. In order to 
minimize this diculty when the supply pres- 
sure is high, it is often necessary to use a pres- 
sure reducing valve of some type to lower the 
pressure at the ball cock to a value that will 
give reasonably satisfactory operation. 
When wear occurs in the control valve trouble 
often is experienced with the spraying of wa- 
ter around it. This may be due either to wear 
of he valve itelf or to wear in the packing 
around the valve stem. Also, in any of these 
devices, it is expected that it will be necessary 
to renew the washer which bears on the valve 
seat at fairly frequent intervals, and such re- 
newal usually require" the attention of a plumb- 
er. Quietness of operation is a characteristic 
much sought in devices of this kind, but very 
few of them meet this requirement. 
The present invention is especially concerned 
with the considerations above mentioned, and it 
aims to devise a construction in which not only 
will these objectionable features of operation be 
eliminated, or at least mlnimized, but which also 
can be manufactured more economically than 
the prior art constructions. 
The nature of the invention will be readily 
understood from the following description when 
read in connection with the accompanying draw- 
ings, and the novel features will be particularly 
pointed out in the appended clahns. 
In the drawings, 
Fig. 1 is a mainly a side elevation, with some 
parts in section, illustrating a ball cock manu- 
factured in accordance with the present inven- 
tion; 
Fig. 2 L a sectional view on the line 2--2, Fig. 
1; and 
lig. 3 is a view, mainly in side elevation, show- 
ing a modification. 
Referring tiret to Fig. 1, the construction there 
shown comprises a valve body or fltting 2 de- 

' U  connected with the water supply system. 
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signed to be mounted in the bottom of a water 
closet tank and is provided with a screw-threaded 
nipple 3 for connection t0 the water supply sys- 
rem. The bore of this fltting terminates a a 
5 valve seat 4, and cooperating with  seat is 
a waher 5 removably mounted on the lower 
end of a plunger 6. This plunger ls slidable 
freely in the Iitting  so tha i can be lifted out 
whenever necessary and replaced by sliding it 
10 back into the valve body 2 again. 
As is usual in devices of this character, the 
valve is operated by connections with a ball float, 
and according t0 this invention these connec- 
tions are supported on an upright rod 7 provided 
15 at its upper end with a fulcrum piece 7' carry- 
ing a ,pivot pin or screw $ on which the lever 
10 is fulcrumed. The float rod 11 is screwed 
into one arm of this lever, while the other arm 
bas an internally screw-threaded link or yoke 
2O I pivoted to it to receive the u,pper end of te 
compression rod 13, the lower end of which ex- 
tends loose]y ino a tapered socket in the plung- 
er 6. 
Yfith this arrangement i will readily be seen 
25 that when the float arm is in a position such 
as that shown in Fig. 1, the plunger 6 will be 
in an intermediate position. Water at that rime 
will be flowing in through the ni,pple 3, out 
through the port 14 and into the tank. Also, wa- 
ter will flow through the reflll tube 16 which 
30 usually dicharges into the overflow pipe in the 
tank. As the tank continues to fil], the 2oat 
ries and the plunger 6 is pushed downwardly 
until ïmally it as forced against the seat 4 with 
sufcient ,pressure to shut off the inflow of wa- 
35 ter. /hen the flush valve or dum,p valve Is 
opened, the water in the tank flows rpIdly out 
of it, whereupon the float descends, thus pulling 
the compression rod 13 upwardly and allowing 
the water pressure against the lower face of the 
40 washer 6 to lift the plunger 6 and open the 
valve. 
In these respects the device operates in some- 
what the saine manner that any commercial 
ball cocl is supported t0 operate. There are, 
45 however, several important features of differ- 
ence. It should be observed that in this con- 
struction the supply valve ' which controls the 
flow of water into the tank is located in the 
bottom of the tank where it is always submerged. 
{0 This will be clear from an inspection of Fig. 2 
in which the dotted line AmA indicates the in- 
ner bottom surface of the tank and B--B shows 
a typical low water level. The valve body is 
integral with the nipple by which the tank is 
Be- 
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cause of ifs position, any leakage which may oc- 
cur around the valve is under water and causes 
neither objeetionable noise nor spray. 
Referring fo the upper part of lig. 1, if will 
be observed that as the lever O swings about 5 
ifs fulcrum screw 8 while the tank fills, and as 
the fioat consequently rises fo its full tank posi- 
tion, the pivot 9 wings downwardly along the 
arc indicated by the dotted line toward the cen- 
ter line CI, connecting the axis;of the pivot. 8 10 
with that of the valve plunger O. In this rela- 
tionship the pivot  acts as the center pivot of a 
toggle, the end pivots of which are ai 8 and af 
the lower tip end of the compression rod-3.,- 
ffonsequently, the force exerted by the float 15 
operating through this middle::.pivot.-., exerts  a 
powerful downward pressure çn the- pl .ungeç. 
and that pressure increases as the pivot  
proaches the center line CL. In other»words,- 
as the pivot 9 approacççs the center line the 2O 
toggle approaç!e.s it s- full:/:.,tçaig.ht.e.n,ed 
tioi:where it .exerts..ftamaxim..u..m...al.ve.cl0sin.g: 
it becomes .more.and .m, qr.e:collpsçd-.0r ?rok.en._..'.!: 
Th e .pres-spre...S0.cr .e/....d :.is ,u.seÏ«u.l-in closn, g-.,t.he 25 
valve 6 with certa.inty., :ever:.hen.. the, pr.e.ssur 
in the wat6r...suply..system is 
TIus the necesiy "o r, .usine-  prsur, e.: reur 
be observed, that..this arrangement- avois.the 
the pressure..on,.the,-.plunger ,applted,.thouh 
the .lever has an.opening-movement of-suciet 35 
th e v.a1e titrant: , or .n -.he: crudt .buçeffefitiv.e.; 40 
rod... If is preerab !however, .0 
of the fioa- Sd djacent fo the lever  i.n 
horizontal position.when .the-tank.-i.s ful]., i- 
of. 0Peraion .and the. accurae :seatin,. Of, the 
the. 1ower end...of _he :compreign , rod:   
freely in the.conica.1, recess ,9s.oc.qt:ï.prme_d,.!n 50 
the .Upp.er ënd of the p.lu.ngçr:. .Thi 
also fac.ilitateÇ h e' r.-eplacee_n,=0 .he .w_a,s,h 
when if becomes worn.  In .performip .çhi :op e: 
ati0n the c0Press0n i-rol. ,rnay: be. lifted.. 
valv e body, .the .Washer: 
Because of hel c!e._arnçe, rçqu.ie..d::a, rçd..: 
pluner fo per-mit i eas ope, ra,._i_o.n¢: some:,:.1.eak.ç, 
ae wi11 occur around if durin the filling o.f _he.. 
tank and, in fact,-if is preferableither.o gçq. ve 
crease the freçdi-à.-of disç.hrge of t..h.e .. .w, a .ef-ro. .m_ 
the .interior of :he :.-val-.v:e ! body nt.o,..,the 
This water floing ,up..1ong«,.he. s.ides .of he 
plunger si.ke he. _r.e.v.,erely-çurved. urf,a, e ' 
formed in .the ..lower..side  of the, npper .laned 
head Of th :p.lup.ger  and ..t, us: is..d,le.ç,e,d.d.ow,n,- 7;o 
into the yoke, -and 1oce: by..a: c,he.ck .n,uç: 
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plunger  can be closed a the desired point in" 
the swing of the lever I and the pressure with 
which the plunger is seated can also be varied. 
For some purposes, however, if will be round 
preferable to provide the yoke 12 with a conical 
counterbored socket 8, as shown in lVig. 3, fo re- 
ceive the tapered tip of the upper end of the 
compression rod 3', the lower end being shaped 
as shown in Fig. 1. Or, by providing a conicai 
counterbored soçket in. the end of: .the lever 
for receiving the upper end-of the compression 
rod I' and providing an adjustment ,by using 
one right and one left-hand thread in the ver- 
riel, stationary rod , or by a threaded linkage 
in the compression rod I'. Such a modifica- 
tion..facilitates=the inspection and repair of the 
plng.e.r .. 0r.its::washer  because it avoids any 
necessity for unscrewing the compression rod 
from:the yoke. 
A further advantage of mounting the plunger 
6 in :.t.he..valv..body .where :if OEs freely..slidable is 
th $n:.the...ev¢nt: a negaie ,pr.essure ,is reate.d 
in the: .waer..supply,.line,,.whicl:does. happen, ai 
rimes, the valve is held jn.its:eated-and: closed 
post!0D, pat.ly by: vitu,e of its <)wn.-weight, plus 
that of the, water,.n the .tank., but,.more espe-. 
cia_l!y: beçause, o.f the suction in .the; .supply.:!ine, 
Th:is ,v0ids,draining-9f £he. tank Anto-t-ho sup-: 
ply: .,lire-whe.n there is .negative .pr.essure. there- 
in,-: thus..inl.er, en. tly .. prpvding. :an  antisyphon 
feature.- 
rom çhe-foregong: it will be evident.that .the. 
invCnçion, roides- a blt cock: of.an exceptionally 
simp.le :con.structiç .which, in addition :to ..the 
adanag.es .above described; bas the ,virtue :of 
being-very, economcal.-to, manufacture,. as:.. fo 
ma.i_nta.in,, an.d exceptionally' r:eliable,in :operation.. 
Whi! I bave here$n shor nd. described.:eea 
typ.ica..emb0diment.of-my.»invention,-,it will be. 
tmderst00d, tha the. invention may be embodied 
in other f0.r.._m.s-,w._ithoudep.açting from the spirit 
or s_cope 
Havig-.tht.s. described,-my 4nvention., what. 
des.ire t0 c!a.i-.as n.ev.is:- - 
1. A _ba«çoc.k for -!Se in wat.er..cl9sets-c)mpris 
ing a,: valv fitting-.h, aving.  wateç,inlet .and. a 
valy_e .e. a,t: surro .un. ding s.aid, inlet; a. valve ptunger 
slid.Ole, in .said ïfiting: i n :to -and..outof closing  
rett0.neto said. sea.t: a. r0d loosely., eng-aged, a t its 
low.ç,-end .wjt :h plunger.-mens for ,opeyating 
taid,.p.lu)ge.r, and od .çom. p__sig:a lïot: opeçtd 
lev.er and pivote4,element.coopertin?, vth.said. 
lever and said.:rod £o form-a toggle-mechanism 
operable .fo seat-said plunger...when, the. toggle, is 
subsantialty= straightened.- said ,pivoted elment. 
]e_i.ng ..mov-able .with aid float, operated,lever and. 
prQvid.ed'.with a spck.et-tò receive lòosely the-uppe_r. 
end pï said. rod.  
2. A ball cock tor use._i! water closets comprisr- 
ing a valve.fitting hav.i.ng.vater.iletand a _valve 
sea surounding siçl ile.,, a v.al:¢.e_ p.lwnger s.lid- 
able. il $aid fit.ing n fo ard_out f cDsl .ng relation 
fo said.seat,.anl meas .o.r:operat.ing said plunger_. 
comprising a floatïoperat.ed..le.ver,_a.r,.od .mounted 
on said valve fitting and having.a f.ulc.rum pie2e 
ai its end opposite .said.fitting stlpp.o.rt_ing the ful- 
c.rum ¢ or: said. love.r,, an .operating.. od. for said 
pluger,., said, plunger, havirg..a ¢onical. socket .in_ 
its upper end, a yoke pivoted to said lever and 
having..a c0nical socket.in ifs .end adjacent fo said 
rod, said rod having its opposite ends tapered ançl 
posi-tined in said respecbve, socke£s .... 
3. A ball cock ïor use in water:losts-.compris-  
ing . valve...fiting .having a water-2nlet.and.a 
vl-veseat:surr0unding, sad inlet, a valYe.plunger 
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slidable in said fitting in to and out of closing 
relation to said seat, and means for operating 
said plunger comprising a float operated lever, 
9. rod mounted on said valve fltting and having 
a fulcrum piece at its end opposite said fitting 
supporting the fulcrum for said lever, an operat- 
ing rod for said plunger having a loose connec- 
tion with the latter and a pivotal connection with 
said lever, the portion of said lever between its 
fulcrum point and its pivotal connection with 
sald rod forming one link of a toggle and the 
other link being formed by said plunger operatin 
rod, the center pivot of said toggle consisting of 
the pivotal connection between the lever and the 
operating rod, whereby the normal movements of 
said float operated lever carry said center pivot 
to and from a position closely adjacent to the 
line connecting the axis of said plunger with said 
lever fulcrum. 
4. A ball cock for use in water closets compris- 
ing a valve fltting having a water inlet and a 
valve seat surrounding said irflet, a valve plunger 
slidable in said fltting in to and out of closing 
relation to said seat, and means for operating 
said plmger comprising a float operated lever, a 
rod mounted on said valve fitting and having a 
fulcrum piece at its end opposite said fltting sup- 
porting the fulcrum for said lever, an operating 
rod for said plunger, said plunger having a conical 
socket in its upper en, d and said lever having a 
conical socket in its end adjacent to said rod, 
said rod having its opposite ends positioned 
loosely in said respective sockets. 
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5. A ball cock for use in water closets, compris- 
ing a valve fltting secured in the bottom of the 
tank thereof, said fltting having a water inlet 
and a valve seat surrounding said inlet, a valve 
5 plunger slidable in said fltting in to and out of 
closing relation to said seat, a float-operated 
lever, a rod connecting said lever with said 
plunger and arranged to operate the latter in ac- 
cordance with changes in the position of the 
10 float, said rod including a toggle mechanism for 
moving the rod in to and out of a position of 
vertical alignment with the axis of the valve 
plunger, said plunger being further provided with 
a socket in its upper end to receive loosely the 
15 ]ower end of said rod. 
EDMUND W. HILL. 
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